SAFETY CONSIDERATIONS IN A ROBOTIC CELL

1. Hazards in Robotic Cells

. Mechanical hazards: Pinch points, crushing, shearing, cutting, or trapping
between moving parts.

. Electrical hazards: Exposure to high voltage, short circuits, improper grounding.
. Thermal hazards: Hot surfaces or overheated components.

. Pneumatic/hydraulic hazards: Sudden release of pressure, hose failures.

. Control system failures: Software bugs, sensor failure, or unintended motion.

. Environmental hazards: Noise, dust, or inadequate lighting.

2. Safety Measures

Physical Safety

. Guarding: Use barriers, enclosures, or fences to prevent accidental entry.

. Interlocks: Safety interlocks that stop the robot when doors or gates are opened.

. Emergency stop buttons: Easily accessible and clearly marked.

. Light curtains / area scanners: Detect when someone enters the working zone and
stop the robot.

. Pressure-sensitive mats: Detect presence and stop operations.

Operational Safety

. Safe programming practices: Ensure robots move predictably, with controlled
speed and trajectory.

. Speed and force limits: Reduce speed or force in collaborative tasks or near
humans.

. Safety-rated controllers: Use certified safety controllers that can override
operations during emergencies.

. Redundancy: Backup systems in case of primary system failure.

3. Human Interaction Safety

. Training and awareness: Only trained operators should be allowed inside or near
the robotic cell.

. Clear guidelines for entering/exiting operational zones.

. Personal Protective Equipment (PPE): Safety glasses, gloves, helmets, and hearing
protection when required.

. Collaborative robot considerations: Ensure that robots and humans can safely share
a workspace.

. Implement force-limiting and compliant joints.

4. Maintenance & Inspection Safety

. Lockout/Tagout (LOTO): Power must be isolated before maintenance begins.
. Routine inspections: Check for wear and tear, loose cables, and sensor failures.
. Documentation: Keep logs of maintenance schedules and repairs.



5. Software and Cybersecurity

. Access control: Limit who can reprogram or adjust robot settings.

. Fail-safe algorithms: Ensure the robot stops safely if communication is lost.

. Updates and patches: Regularly update control systems to avoid vulnerabilities.



